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PART I. 

The following observations are written to awaken a sense of ^*^|J^^*^'y ^^*^'' 
tlie necessity of renovating and adapting the inland Water Chan- 
nels to a judicious application of Steam Power, for the transmis- 
sion of merchandise and heavy goods generally, but more par- 
ticularly for the transmission of agricultural produce, — manure, 
lime, cattle, coal, building materials — and the immediate produc- 
tions of our soil and of our manufactories. 

Independent of its patriotic relations, which, imder a proper 
consideration will become fully apparent, it is hoped that the 
imparalleled and certain lucrative nature of the undertaking, 
hereafter proposed, will induce many to aid it with their influence 
and capital. The writer makes no pretensions to the elegancies of 
authorship, but being strongly impressed with the importance of 
his subject, he writes under a hope that the reader will view 
leniently his unstudied style and the somewhat scattered produc- 
tions of his pen. 

The surface of Great Britain is intersected by one hundred and ^^f tl^ cdo^"" 
ten distinct lines of canal, occupying in length two thousand four nics. 
himdred miles, beside a great many shorter branches, and innu- 
merable navigable rivers. 

In our West Indies, and in other Colonies abroad, in various ^ ^®** Indian 
^ -I , canals, 

parts of the world, our canals and watercourses are very numerous. 

These great thoroughfares of commerce are chiefly worked by 

horses; but in some parts, on the Sugar Estates in the West Indies, 

by our coloured farm servants. A gentleman from Demerara 

informed me that the plantations there are divided by dykes, 

which lead into each other, and finally into a large main 

canal. By these means the sugar growers carry their canes to 

the manufactory; and finally, the sugar and other produce 
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Negroes employed to to the ship. Since the emancipation of the Africans from bondage, 
many of them naturally refuse to cross the succession of dykes, 
which present themselves at short intervals in the line of track- 
age. In such cases bullocks have to be sent to the head of every 

Destructive effects of dyke; so that the time occupied, and the destruction caused by 

trackage to men and « -i t i • 

cattle. SO fatal a system to men and cattle, is enormous. 

Impossible to apply Weeds, occasional narrowness of channel, and shallowness of 

wh^^^sto cMiS^^" water, render it impossible to apply the submerged propellers, or 

the cumbrous paddle-wheels here: Mud prevents their polling the 

boat; and every means have been resorted to, but the new 

method proposed, which is that of ** underrunning'^ by Steam 



wheels to canals, in 
West Indies. 



New method des- 
cribed. 



Of legging through 
tunnels. 



Wages of leggers. 



Historical summary 



power J a single warp of galvanized wire rope^ or small chain, 
laid in the middle of the canal. My informant said, that no- 
thing could be more simple and efficacious, than this invention 
would be for the West Indian Sugar planters— that in Demerara 
they would employ a thousand such tugs; and that when intro- 
duced, the system would greatly aid their present laborious means 
of production. In the tunneb in our own country. Englishmen 
are employed, at high wages, to induce them to perform the dark, 
and laborious, and slow business of ^^ legging," as practised for 
example, at the Blissworth tunnel. I am informed that forty men 
are constantly kept there, to push the boats through. They lie on 
their backs in the boats, and putting their feet against the bricked 
wall, thus propel themselves slowly through some miles of under- 
ground tunnel. These men are paid three shillings a day each, or, 
on the average 61, a day which, (allowing 300 working days in the 
year) makes a sum total of 1800/. per annum. I will undertake 
to pass the boats in a tenth part of the time, at a less cost, includ- 
ing outlay, interest for capital, wear, tear, and wages, and every 
possible expense, by many hundreds. Inviting as this enterprise 
would be (and there are many such tunnels as the one above alluded 
to); and although it may be deriving a large increase of income to 
work them, these bonnes bouches are for those, and those 
only, who will embark their capital in demonstrating a short 
length of canal as an example to the world of the practical 
means of not only restoring the pristine vigour and utility of all 
inland channels, but of realising, to the fullest extent, the advan- 
tages set forth in the title, and of rendering them as beneficial as 
ever to their proprietors and to the pubhc. 

It is recorded that canals were used by the Chinese, throughout 



CanalTknown to the their ^tensive empire, at a very early period. It was not, how- 
Egyptians and ever, until a comparatively recent date that they were introduced 
into Lombardy, France, and other nations during the Middle 
although the advantage and economy of the system of 
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water carriage had been known, also, to the Egyptians from a 
primitive date in the record of the History of Mankind. 

^ > With these historical facts before us, it seems astonishing that First canal in Eng- 

our enterprising countrymen had not used canals earlier than in 
1761, when that illustrious person Francis Egerton, sixth Earl, 
third and last Duke of Bridgewater, perpetuated his name, by 
constructing at his sole cost the celebrated canal which bears his 
title. This undertaking cost £168,000, including 18 miles of Underground canal, 
underground canal in the Worsley Coal Mines. The extraor- Woraley coal mines, 
dinary work was conapleted by the aid of a humble mill-wright 

^ named James Brindley , at the low wages of fifteen shillings a^weck, 

and against the opinions (as has almost invariably been the case 
with great novelties) of the most famous and popular engineers 
of the day ; and in this instance, the duke's sagacity was so much Opposition to im- 
questioned, and his credit so low, that he experienced great diffi- provement. 
culty in raising a few pounds weekly from his own tenantry to 
pay his operatives. He was in fact, viewed generally as a vision- 
ary man, who had undertaken with dogged and unchangeable 
determination, a ruinous scheme. For nearly a century this 

t great benefactor's example of firmness, and the ingenuity of 

Brindley (whose mechanical aptitude mastered every difficulty 
as they presented themselves) continues in lucrative operation — 
daily bearing upon its waters thousands of tons of freight. It has 
required most trifling repairs, and although little talked of, and 
still less known by Young England generally, amidst railway 
topics and tunnel wonders, it silently and majestically performs its 
office without courting observation — disdaining as it were a com- 

^ parison with the fleetest of its noisy rivals of the rail. The 

enormous return which this often styled "castle in the air" 
made to its noble founder and his descendants, attracted the 
attention of money seekers and others. Companies were formed, 
and the principal cities and towns of the kingdom were speedily Cities and towns 
united by these long rejected water-ways, which have been con- ^^*®^ ^y ca^^a-ls. 
structed at the expense of many millions, and by a vast amount of 
labour. Like all applications of capital and industry to improv- 
ments bearing due proportion to the production of the earth, and 
to the necessities of the age, they have developed the resources of 
the nation, facilitated commerce, spread civilisation, and helped 
to raise Old England to its present eminence among the nations 
of the earth. It will be seen by these facts, and it should ever Canals the result of 
be remembered that canals did not result from a/«i? years' mania, ^eU-tried experience, 
but were the oflfepring of experience, and of a long-tried ac- 
quaintance with the necessities that called them forth. Although 
canal proprietors in most instances restricted the use of their 
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waters to goods traffic^ so superior was this mode found over the 
old land carriage system, that it amply repaid them. One hundred 
pound canal-shares have sold for the astonishing sum of three 
thousand guineas. Hence it is not to be wondered at that the canal 
companies should have numbered among them, as they still do^ the 
highest and wealthiest members of the kingdom ; for it is only 
by the proper application of accumulated capital that great objects 
can be promoted. , 

It is certain that railways have taken away a large portion of 
trade from many canals; but as to their mnrahilating the canal 
traffic, it will be impossible, so long as our factories, towns, cities, 
mills, mines, quarries, brick-fields, r potteries, and timber wharfs 
retain their ancient and natural positions; for among these, — ^to 
these, — and through these, canals have been led. 

One of the canals suffering most from the rail is the Grand 
Junction^ from Paddington to Birmingham, a distance of one hun- 
dred and ten miles; but it still bears upon its waters an annual 
burden of eighty-seven millions of tons, conveyed one mile. 
(This is the average traffic, be it understood, of all the canal, 
reduced for the convenience of expression to one mile. It would 
amount to the same in the quotient, to say 1 ton conveyed 
87,000,000 of miles.) Supposing the charge to be one halfpenny 
per ton per mile, for horse haulage, the sum total for the year 
would be 181,260/. viz., 87,000,000-f-2=43,600,000 pence, 
which divided again by 12 equal 3,626,000 shillings-r-20=: 
181,250/. sterling. The above income arises upon traffic chiefly 
local; all the " through" traffic, nearly, being swept off by the 
rail. This canal, perhaps, still pays its original shareholders a 
larger per-centage from real business done than the most flourish- 
ing of our rails: and this, too, after having repaid the original 
capital subscribed over and over again. 

Under these circumstaifbes it has been most amusing to hear 
propositions from another interested class, or from the denizens of 
Capel Court, to convert this canal into a railway. We have yet to 
learn what railway will show an equally promising state of affidrs 
when it has stood the wear and tear of a century. Few of the 
most sanguine and devoted holders of railway scrip would refiise 
three thousand guineas for a single share. 

Among the most prostrate of the smaller canals may be named 
the Taunton and Bridge water; yet this canal retains a trade of 
eighty thousand tons, from Bridgewater to Taunton, less than 
one third of which enters the Chard Canal, which branches from 
it at Creech. 

On the other hand some canals are doing as much business 



TEN MINUTKS' READING. 5 

as ever ; but I should think at reduced rates of charge and 
at a less profit, — among these may be named the Trent and 
Mersey. 

The talented and highly respected Mr. William Cubitt in- Number of horses 
formed me that some of the great carriers expended a horse a byTlSe^'S^S* 
day on these canals. Allowing these poor animals to cost upon firm. 
an average eight pouhds a-piece; and allowing 300 working days 
to the year, the cost of horses alone amounts to 2,400/., a large 
item of expense for a firm to allow in one year. 

The above facts tend to show that a large amount of trackage 
is still done on canals, and, in my opinion, it will be almost im- 
possible for man (and quite inexpedient if it were possible) to 
change the current of the trade propelled by it. Some reversion 
of the order of nature must ensue before it can be profitably done; 
and it woidd be absolute childishness to do so before one-tenth The tenth part of the 

part of the utility and importance of canals have been developed in ^«i^® of canals not 

• yet Known, 

this country or even in Holland, where the system is universally q^^j^^ ^ Holland 

resorted to, and where canals are even led through the streets. 

It may be as well to take a cursory view of the different rival 
systems, which have, in part, superseded each other firom time to 
time in England. Wcygons drawn by horses on turnpike roads, Turnpike roads su- 
were supplanted by boats on canals drawn by horses. The great perseded by canals, 
saving effected, lay in the difierence of wear and tear of the two 
plans, the friction caused by the boat, passing through the 
water being so much less than that of the box and axle, tire and 
road. The motive powers were alike, the weight moved the 
same, but the media acted upon were different ; hence the 
difference — ^purely mechanical. 

Secondly, the substitution of steam in lieu of animal power, Railways and canals, 
and the smooth iron rail for the uneven road, presented advantages 
in point of speed; but here the superiority consbts in substituting 
steam power for horses^ and in the system of tDorking by a com- 
pany, which gives the apparent advantages to the rail over the 
water. 

No scientific person, however, will deny that the wear and tear No mechanical ad- 
of the boxes, and axles, and wheels, and rails, and carriages, is far canals, 
beyond that of a boat passing, partly immersed in water; even 
allowing the former to travel only at canal speed. The amount More speed— more 
of fiiction and wear is proportionably greater with the speed, al- 
though not in direct proportion thereto. 

It must be borne in mind that luggage-trains cannot carry goods 
at a slow rate, with economy, on account of losing momentum, 
and because of the necessity of clearing the rail for passenger- 
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Accidents on rails trains — ^an operation, which the daily record of collisions proves to 
rom uggage- rains. ^^ ^^^ always succeeded in, or attended to. 

A paper of October 27, 1847 (the respectable Taunton Cou- 
rier, upon which this fact rests), furnishes an example of the 
kind, of a very shocking description, where people and cattle were 
burnt to death, and a loss of 6000Z. sustained by the Great Wes- 
tern Company. Every day furnishes a proof that carrying heavy 
goods and passengers on the same rail is dangerous in practice, 
notwithstanding the reputation, the care, and skill of those em- 
ployed in its superintendence, and the great perfection to which 
the bad principle has been brought. 

Now, are we grown so indifferent, so heartless, and unfeeling as 
a nation, as to let the love of money, or the study of convenience, 
National indifference, make us indifferent to the sufierings which may be entailed upon 
our kindred or our friends, and even reckless of our own safety ? 
Are we so become the victims of self-constituted monopoly, that 
we, quiet, rational-minded people, must of necessity travel at the 
** go-ahead" speed of our trans-atlantic brethren, or remain at home ? 
True it is, the majority of us prefer the chance of being killed, and 
the rapid, economical railway, to the old stage coaches. The 
latter, with their train of impositions, are withdrawn from the 
roads, which is some consolation for the deference paid to this 
general gambling, against the chances of being hurled into eternity. 
The Legislature does all it can to temper and lessen the danger 
arising from this general mania. Major-general Pasley is often in re- 
quisition upon some appalling case; nevertheless, young and old, rich 
and poor, crowd into the trains, and are rolled off at a fearful pace. 
Danger of railway Every moment may be their last. Some put on their " Templars," 
travelling. ^^^ establish themselves for a nap, or for the contemplation of 

some pressing worldly scheme. Many never cease talking politics, 
or descanting on some attractive speculation. Others again, there 
are, who think of eternity, and their friends in safety ; but the 
majority of them have not a serious reflection, and never think of 
their actual situation, or remember that they are mortal, until they 
arrive at the Box Tunnel. Here, in an instant, all cease to talk, 
almost all close their eyes, a few think of Heaven and say their 
prayers ; but all are more or less impressed with a keen sense of 
darkness, and with visions of a certain lower region which shall be 
nameless. 
If goods-trains were For light goods, mails, and passengers, proceeding to the dif- 
less frequent, P^^j^" ferent termini, railways afford the best means of conveyance at 
oftener despatched, present in use ; but they cannot carry heavy goods and passengers 
on the same rail consistently with the public safety. With an in- 
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creased population and traffic, the objections become greater. 
Begging pardon for this digression, I return again to my subject. 

► > Supposing steam power to be applied to canals, by companies as 

powerful and determined as those who now support the railway cause, 
the difference between the railroad and canal, as was before Analytical Investi- 
stated in referring to turnpikes and canals, resolves itself into a fnd raUway^^ 
question of mechanics, with many advantages on the side of the nomy. 
latter. 

It has been said that much power is required to force back the 
body of water in a canal, which presents an area opposing the 

^ boat's progress, equal to her beam section multiplied by her immer- 

sion; and that if a weight were placed in waggons upon a rail, it is 
supposed that the same power employed to overcome the opposition 
on the canal would move it on the rail, at the rate of many miles 
an hour. 

To this I answer it is entirely a question of speed against eco- 
nomy in this respect. 

Previous to analytically investigating the matter I will simply Less friction on a 
advance the fact in opposition, that the pressure of an ounce ^^^ ^^*^ ^^ * ^^^' 

f * applied to a large floating body in still water would cause it 

to move steadily in the direction opposite to such force; but that if 
the same large body was placed upon trucks in a railway, the 
whole power of a locomotive would not set it in motion; nay, 
more, that the pressure of an ounce would not overcome the fric- 
tion of one wheel, however nicely lubricated, upon the rail. This 
fact must show the vast amount of friction saved. 

The reason of this apparent paradox is, that the minute particles of Confined waters re- 

^ water when acted upon with great speed, or when confined, offer *®™^^® ®^^^ ™*'*^''* 

* the same resistance nearly as would be offered by solid matter. 

The water in a canal is confined in a narrow channel on two sides. Confined nature of a 

The boat occupies a large portion of this channel. The lock in ad- ^^^ 

vance of the boat, or the termination of the canal, bounds the 

water in that direction. When the boat is set in motion, it forces 

the water in the direction in which it is moving. Now, if the 

boat be moved faster than the eddy or back current can run back, 

i ^ to fill up the space occasioned by the boat's displacement, the 

water will be considerably raised in front and shallowed behind, 

and the power would have this accumulation of water to overcome. 

It is inexpedient, therefore, to attempt any ffreat speed upon impossibility of 

canals. It is impossible to conceive any power sufficient to drive a ^J^ * ^^ T®^ 
1 -I -1. 1 1 , . 1 /» If -1 . last through water, 

body directly through water m a canal as fast as bodies are driven 

upon a railway ; but there can be no doubt that light bodies, placed 

in appropriate flat-surfaced boats, may be moved at a hiffh 

speed upon water. The boat would pass thereon with less fric- 
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tion than upon any other practical medium of transit. The diffi- 
culty would be to start the weight and to require the necessary 
momentum. 

A less amount of power is required to pass boats on die surface 
of a canal than is generally supposed to be necessary. A chain 
towed behind a vessel at sea will trail on the surfiice nearly at the 
speed of eight or ten miles an hour; in sailing beyond the speed of 
two or three miles an hour it is impossible to fish, because the 
sinker will rise to and remain upon the surface of the water. A 
Simple illustration common tile when thrown by the hand is resisted, and skims on 
of water's resistance, the surface as long as the impetus remains, and there can be no mat- 
ter of doubt that water may be passed ou^instead of l^rotio^Aat a very 
great speed. The impelled body, in such a case would pass on to 
a fresh medium of resistance before the water could be set in motion. 
Thus no wave would be created, and the canal would remain 
nearly smooth and undisturbed. Every schoolboy who has played 
** Ducks and Drakes" — every seaman who has fired a shot at sea — 
has, probably, realised this principle practically. 

It is not contemplated, however, in the present instance, to try 
any such experiments. It is proposed to apply the constant 
mechanical pressure of steam to perform the same work which is 
now performed by horses and men, whose muscular power is in- 
Inconstancy of mus- constant. A certain interval of muscular energy takes place be- 
tween every step of the horse, or his vital power would be exhausted. 
A horse will pull a ton ; but 40lbs.' strain for eight hours a day will 
tire him. A man will hold out from SOlbs. to 32lbs., with a straight 
Bxra^for a second or two; but he cannot retain it longer, because 
the constant action of gravitation is superior to his muscular power 
to counteract it. The weight of his own arm would tire its muscles. \ 

Horses pull at a dis- To keep up a speed of four miles per hour requires a constant j 

vantage. pressure ; any sudden tug to a body in water is as suddenly resisted ; I 

and the same amount of force is not derived from a horse's pulling 
a boat, in the present fashion, as if he applied his strength in the 
direction of motion. Every common observer must have seen, that 
horses towing boats are obliged to pull at an angle, whereby much 
of their power is lost, and that the power of the rudder is con- 
stantly in requisition to keep the boat from the bank — the direc- ^ 
tion in which the horse pulls. Whereas if the force could be ap- I 
plied directly in a line with the boat's course, two-thirds of the 
power exerted by the horse would be sufficient to maintain the 
same speed. 
Cruelty to horses The poor animal proceeds side-ways; thus it is that the work is 
working on canals, ^^g^ killing to them: and yet, as has been before stated, the ' 
friction is so trifling in water that a mouse could move the same 
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weight slowly, which, placed on a rail, would be too much for an 
elephant — in fact, there is little or no friction in the particles of 
water; even the power of central attraction is supposed to draw 
bodies together in it. 

No computation that deserves the name of a calculation is 
needed .to show which branch of traffic yields to railway proprie- 
tors the most profit. 

Allowing sixteen persons to weigh a ton ; they walk in and out ^"^ nsistency of 
without aid, and are charged by the penny-a-mile train one penny 
per head per mile, or at the rate of 16rf. per ton per mile. A ton 
of second class passengers are charged 2^. 8d. per ton per mile, 
and a ton of first class passengers at the rate of 45. per ton per 
mile. 

On the other hand, a ton of goods is carried for three half-pence Expenae of canying 
per mile. — ^These require loading, unloading, booking, weighing, ^^ go<x»»« 
thereby incurring a great variety of expenses which the passenger 
carrying is unattended with — vide Great Western charges. 

It is a question which has often arisen in my mind, whether the 
goods department of a railway sufficiently remunerates the proprie- 
tors. Do they estimate the pressure on the rail occasioned by Jiyury to rails, 
heavy goods, the loss from accidents; the coal, the oil, the grease, 
the carriages, platforms, cranes, porters, clerks, goods-sheds, slips, 
turn-tables, &c.? The general wear of the line is also great. 

Since writing the above, the following statement was copied 
from Felix Farley^ s Bristol Journal of November, and it confirms 
in my mind what I think will sooner or later force itself upon the 
conviction of all railway cgmpanies: 

" At a meeting of the Mary-port and Carlisle Railway Directors Mary-port and Car- 
on Wednesday week, it was resolved to advance the carriage on ^® Railroad, 
coals from the various collieries along the line to Mary-port. On 
very attentively considering this advance, and examining the rate 
of tonnage charged on coal, stone, and heavy goods, generally, we 
are persuaded that there is not only no profit to many companies 
who carry at the present low rates, but an actual and palpable loss; 
still, that their weekly traffic statements given to the public may 
appear large and increasing, they are indisposed to discontinue this 
unprofitable trade, which hereafter must be discovered. The rails, 
moreover, are seriously worn and disturbed by this kind of tonnage 
thereon, as is every day apparent." 

It is now established beyond a question, that steam power is 
cheaper than animal power, wherever it can be used. It has also 
been known from the remotest period that water is the most eco- 
nomical medium of transit. Can there be a doubt that a judicious 
application of the principles here attempted to be explained for 

C 



10 



TEN minutes' reading. 



Eighty miles a day 
attained by canaL 



Facilities of trans- 
port by canaL 



Objections to canals 
dependent solely on 
the present faulty 
system of their pro- 
prietors. 



Steam power, pro- 
perly applied, would 
raise canals to their 
proper scale of im- 
portance. 



Inconyenience to the 
public resulting from 
the present system. 



inland navigation would be attended with benefit to the public^ or 
that it would prove highly remunerative to the capitalist? 

The advantages of the existing water comses are very conspicu- 
ous, the alterations required trifling, and the mechanical difficulties, 
as &r as human knowledge and experience can decide, are entirely 
overcome. Eighty miles a day, in lieu of eighteen, may be 
attained, and goods may be transported at that rate of speed regu- 
larly, and may be delivered punctually. The most delicate fabrics, 
the heaviest merchandise — may be passed from one end of the 
kingdom to the other, at an inconceivably cheap rate, and may be 
deposited at any spot on the line. Goods by railway often pass 
the consignee's house within a few yards, and are then whirled off 
to a station ten miles away, from whence they must be brought 
back by land carriage, with much loading, unloading, and knock- 
ing about at a crowded terminus, where waggons, and horses, and 
men are often delayed, and a further expense for turnpikes, &c., 
&c., is incurred. Every farmer upon any part of the two thousand 
four hundred miles of canal in this country, might receive his 
manure, ship or unship his stock or farm produce at any particular 
field. A simple plank and a wheelbarrow answering all the pur- 
poses, in most cases. 

The objections to canals under the present arrangement are as 
great as their advantage would be under a proper management and 
judicious application of steam power. 

I have communicated with several engineers who have directed 
their attention to this subject, and it is their opinion, that by the 
successfiil application of steam power to canal traction, no system 
of carriage could compete with the improved canal system, in 
point of cost and easy transit. Now, in the case of heavy goods^ 
does it matter whether they be conveyed at a very rapid speed, so 
long as their arrival be regular and certain, and to be depended 
upon? 

In their present state, and under their present system, the pubUc 
may justly complain of — 

The tardy, desultory method of working canals. 

The depredation committed upon the land through which they 



The little accommodation they afford to the agricultural in- 
terest. 

The uncertain delivery of goods. 

The irregularities of people intrusted with property on canals, 
and. 

The delay and injury occasioned to goods from the necessity of 
transhipping their cargoes into other barges. 
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On the other hand. It may be said, in fevour of canals, that they Benefit of canals, 
are great and most beneficial reservoirs of water ; they afibrd 
drinking places for cattle In dry seasons; they drain the land, In 
most Instances, and seldom Injure It; their banks are cool and 
delightfiiUy refreshing walks in summer ; their evaporated waters 
moisten the atmosphere In parched weather, and gratefully repay 
showers to the thirsty land. 

The canal companies complain of the expense of maintain- Expense to canal 
ing towing-paths, lifts, and locks, and of engines to pump t^^^iocks.™*^" 
water from the lower to the higher ponds. In dry seasons. For 
example, every boat which now goes up or down a lock or lift, 
lets a large quantity of water escape from the upper pond, so that 
in dry seasons all the higher chain of ponds become too shallow to 
float the barges. To counteract this effect, large steam-engines 
are constantly employed In summer to pump the water back ; this 
Is a very roundabout way of doing the business. 

In Holland they use Inclined planes, and haul the boats up by The author suggests 
engines at once; and In some Instances by wind gear work : but a^Jth«i»fore^^^" 
I am the first person who has devised a method obviating these named objections, 
tardy processes, by the use of the propelling power for this pur- 
pose, described In another place, and for which invention I have 
gone to the expense of a patent for protection. 

The average time occupied in passing a barge through a lock is 
about ten minutes, so that a train of boats could not well be 
worked with the locks in the present state; as a train of six 
boats would be detained at every lock one hour. 

It would appear to us, at first sight, that railways must. In every 
instance, have great advantage In point of speed. In spite of these 
appearances. If proper alteration were made on canals, as suggested 
In this pamphlet, I will venture to guarantee. In many cases of 
export, or Import, where canals terminate In a port, that goods 
may be transmitted from the ship's hold to a factory, or vice-versd, 
quicker by canal than by rail. 

Let us take as an Instance the traffic In salt from the brine Goods delivered 
springs at Droltwitch. Here the warehouses and factories are than^rai?^ ^^^^ 
built over the canals for the purpose of loading; a boat coidd be 
despatched therefrom [steadily at the rate of 3 J miles an hour, 
without a stoppage, until arriving alongside a ship in the TJiames. 

To send the same by railway It must, in the first place, be put 
Into a land carriage and taken to the rail; then put Into a truck 
and brought to the London station; from thence It must be taken 
to a barge, In the barge It must be conveyed alongside the ship 
and hoisted Into the hold; making^re loadings and/owr unload- 
Ings by railj against two by canal 
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Common canal 
barges not adapted 
for open rivers. 



The steam warping 
tug. 



Wear and tear of 
locomotives. 



The well-known fable of the hare and tortoise is here cleverly 
exemplified. 

Again, where goods are consigned to parties residing at places 
which lie on the opposite side of open rivers, or bays, conti- 
guous to the embouchure of any canal, it is necessary to tranship 
them into vessels adapted to live in more ruffled waters; or to lash 
two barges together to prevent their swamping, when crossing in 
the wake of a passing steamer, or when the wind blows in a con- 
trary direction to the natural current of the water. In these, and 
in many other instances, the imdulation is too much for a narrow 
canal boat. Goods from the Birch Coppice Coal Pits, and castings 
from StaflTordshire, consigned to people at Deptford, Greenwich, 
or Sheemess, or to any places south of the Thames, are transhipped 
into barges at the Regent's Canal basin. 

For instances where railway enterprise and capital have pushed 
the tram-road to the wharf, or where they contemplate doing so, 
it has been done, and must be done, at an immense sacrifice 
of capital. Such speculations may be justly termed dangerous, 
while the slow but persevering barge may be made to creep along- 
side the vessel direct^ carrying at a price that it is utterly impossible 
for railways ever to descend to.* 

In the improved system of canal haulage here advocated, steam 
power of the cheapest description, and water transit, are aided by 
the land as a fulcrum for the power of propulsion, and for the de- 
posit of its bulky articles of production, and the most direct known 
mechanical means are employed. 

The steam warping tug may be built of iron or of wood — 
probably better in the former material — as the lower part of her 
may form a condenser; low pressure can be applied here with far 
greater economy than has ever been known for marine purposes. 
Fresh water in lieu of salt would be used for evaporation; and a 
plentiful supply is always at hand for condensation. Coal may be 
placed along the line where required. These resources for cheap 
locomotion are possessed by canal proprietors only. They have in 
short a happy union of all those elements of nature which the 
industry and science of mankind have as yet been able to apply 
mechanically to their use. 

The wear and tear of the rapid locomotive is enormous : many 
times greater than in marine engines; but it will be seen that the 
still water of a canal is a more easy bed than the straining of a sea 



* A barge float of a very simple order has been already ccmtrived by the author, to provide against 
danger in taking the canal barge into more disturbed waters. It receiyes the laden barge at the ca- 
nal's mouth; is impelled by oars or sails, or towed by steam. By means of this float swamping or 
damage to the goods is entirely prevented. 
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swell, or the quick vibrating action of the rail, which latter is de- 
structive to machinery — injurious to port wine, and other sedi- 
mentary fluids; and most agitating to bilious subjects^ and to ladies 
in an interesting situation. 

I forget the exact amount of diflference in the cost of production High and low pres- 
of high and low pressure steam ; but without detaining the reader ^^"^' 
whilst I go to book, I will remind him that a cubic inch of water 
produces a cubic foot of steam, nearly, when evaporated under the 
ordinary pressure of the atmosphere. When this steam is con- 
densed by an injected spray of cold water, a partial vacuum is formed 
in the vessel containing it ; this vacuum is much improved by the 
purity of the condensing water, as well as by its temperature. The 
vacuum is alternately caused on each side of the reciprocating pis- 
ton. Steam, of the common atmospheric pressure, fills the op- 
posite side of the piston, and as there is little matter left to resist it, 
on its vacuum side, the piston is forced up with a pressure of ISlbs. 
to the square inch of its surface, or area of its diameter. But if no 
vacuum be caused, and the cylinder is filled with steam on one side, 
and air or steam on the other, the balance will be equal, and no 
effective pressure produced, unless the steam is generated under 
additional pressure to the common pervading atmosphere. There- 
fore, to produce an effective moving pressure without condensation 
of 30lbs. to the square inch, the boiler valve must be loaded with 
a weight of SOlbs.; whereas the same force would be produced by 
low pressure, if the safety valve were loaded only with I51bs. weight. 

The fuel consumed in producing steam is in direct proportion to 
the pressure under which it is generated, consequently, high pres- 
sure is double the expense of low pressure. Fiercer fires, too, and 
a very high degree of pressure is required with the locomotive, 
where they have not water for condensation. 

In the case of marine engines, brine pumps are necessary to with- Bursting of loco- 
draw from the lower part of the boilers the saline residue of the 
water evaporated. In the case of locomotive engines, the frequent 
bursting of the tubes of their boilers is occasioned solely by the ab- 
sence of water. In canals a plentiful supply to the thirsty monster 
is always ready. 

Among the most prominent improvements wanted upon canals Improvements re- 
are the removal of locks. Inclined planes should be substituted ^^ ^^° ^^^ 
generally for them. These should commence from the bottom of 
the canal on the lower level, and terminate at the bottom of the 
canal on the upper level From the beginning to the end of this 
incline, suitable wheels — ^placed in appropriate bearings and sunk 
in the incline,— should be laid of sufficient depth and closeness 
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Description of tho 
author's improved 
inclines. 



Power and size of 
boats. 



together to allow a smooth bottomed cradle to roll on their 
periphery. 

These wheels would be on each side of the incline, or rather they 
would form a double row upon it. 

Each wheel should not exceed one foot three inches in diameter. 
As much less as possible. These would be bushed and shielded 
by thick plates of metal or discs; but the body of the roller should 
be of some cheaper substance; beech, elm, ash, or oak would do. 
The galvanised wire-rope, or appropriate warping chain, is led 
over this incline. Suitable cradles linked together are prepared 
to take each boat of a train as it arrives. 

The tug-boat is the first to enter, and by its steam power drives 
the last of the cradles before it up or down the incline, and each 
boat in succession gradually quits the water and rests on its 
cradle. From the summit of the rise, to the lower level, is a 
similar incline, and a corresponding number of cradles, each linked 
together, and laden with caissoons filled with water. This I call the 
balance-train. 

From the balance-train to the passenger-train, a chain of great 
strength is secured to the upper cradle of each; this chain 
is passed over a fixed pulley or wheel, mounted at a convenient 
distance from the summit of the incline. By these means, or 
rather, on this principle, the weight of the caissoons is made to 
counterbalance the weight of the boat-train. As the latter ascends, 
the former descends, and the contrary. Thus the power required 
is inconsiderable. An amount equal to overcome the friction of 
the parts would be sufficient. Means would be taken to prevent 
either the balance-train or passing-train from running back by 
proper palls attached to the cradles, even shoidd an accident 
happen to the rope or chain. 

A train in passing up, lets the balance down. In passing down, 
brings it up; the power of the steam warping-tug gives the pre- 
ponderance to either. 

Supposing the up traffic to be greater than the down, the down 
train tug exerts its power by means of gear work in the boat, to 
bring an extra balance-case or more up ; or a small portion of the 
water with which these caissoons are filled is allowed to escape, 
and it is then filled again between the passing of the trains. 

The power and size of each boat should be adapted to the size 
and purpose of the canal, the rate of speed at which the canal is to 
be worked, and the nature of the steam employed. Increase of 
trade should be immediately met with an increase of trains. To 
attempt to haul too much at a time would be as bad as hauling too 
little. To work a canal the existing trade shoidd be carefully 
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estimated, so that a sufficient number of steam-tugs may be put 
on. The bank on each side of a canal should be planted with Willows planted by 
fibrous-rooted bushes — willows or other aquatic shrubs, these ^"^^^^^ 
would, by their roots, keep the soil compact, and by their droop- 
ing branches would entirely break the force of any wash wave 
created. The towing-paths should be converted into wharfs by Towing-paths con- 
the company at the expense of residents desiring them; or let to verted into wharfs, 
parties requiring them at a trifling rental. These wharfs would 
in general be mere recesses for one or more boats to lie in, out of 
the main channel, at convenient spots. 

Every accommodation should be given, and studied measures 
taken, for the promotion of agricultural interests. Old barges Barges for receiving 
should be fitted up as receiving-offices, or waiting sheds, at conve- 
nient places for receiving goods or passengers. Passenger-boats, 
fodder-boats, boats for sheep, horses, pigs, and other cattle, live 
fish-tanks, firuit-boats, &c., shoidd be built. Proper gang-boards, 
should be constructed for walking easily on shore ; so that animals 
far advanced in pregnancy may be carried without the great risk 
of mishap, which ahnost invariably attends female passengers by 
railway, when they travel by it in the above interesting state. 

Farmers, carriers, coal-merchants, or others, resident along the Farmers, &c., may 
line, may have boats of their own of the given size and construe- ^*^® ^*** ®^ ^^^"^ 
tion, regulated by the company's barge-floats, to support barges 
across rivers or lakes, or bays of an open description as before 
mentioned. 

All farm-servants, or others, employed in connexion with the 
manure or other boats, should be permitted to go and return 
without any charge. 

Each boat should be fitted with a small light warping-wheel, so 
that a child might wind the boat up any dyke branching from a 
canal into a coal or other yard, or loading place. 

Branch lines of wire rope or small chain, proportioned in size to 
the purpose, should be laid down in every direction. 

If a few such arrangements were made, and if cheap rates were The poor wonld avail 

charged for these accommodations, how many classes of passencrers themselv^ of being 
° . n J. , 1 n 1 11 Ml T able to nde cheap, 

are there gomg small distances who would gladly avail themselves 

of it, provided trains left punctually ? Agricultural labourers, 
citizens, and residents along the line and near its vicinity, would 
use it constantly. It is a fact, that wherever there is means of 
riding cheap, people will avail themselves of it in preference to 
walking. 

There is a want of public conveyances through the rural districts want of conv^ances 
between the railway termini. These observations will probably ^®' goods and pas- 
meet the eye of thousands who dwell in lone villages, by the railway termini. 
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still, sad, deserted water ; and possibly by tens of thousands 
who are daily carried past their quiet homes by rail, with 
the unpleasant reflection on their helpless condition, or the con- 
templation of a wet walk back with a heavy carpet-bag, a railway 
tavern bill, a fly, a post-boy (ever dreaded), a porter, and the 
impassable turnpike; whereas a sum equal to the latter item of 
expense, should insure them a comfortable return by canal. The 
realisation of this undertaking might be assailed as chimerical, if 
canals and their present traffic did not already exist throughout 
the country ; but no false statements, or suppositious traffic tables 
are needed to raise the necessary outlay. It may be as well, per- 
haps, to state, for the information of any general reader, who may 
take the trouble to peruse this pamphlet, that canal companies 
charge so much per ton per mile for the use of their waters. The 
Present ill-regulated haulage is a separate imdertaking, performed by innumerable small 
system of working parties, carriers and others, at their own expense. 

Let us, if we can, for a moment conceive, if a railway per- 
mitted such a disorganised state of afl&irs, what would be the con- 
sequence ? It could not exist for a single day. It would abso- 
lutely be impossible. The worst that happens, and bad enough 
it is, when canals are contested by the boatmen for a right of 
priority in passing, or in other cases, are a few unseemly oaths; or 
where the allurements of an adjacent bowling-green have caused 
the temporary desertion of a barge, and stopped the passage, a 
boxing match settles the afiair. Is not a railway, as well as a 
canal, a public highway, upon which any man has a right 
to place his engine, his truck, and servants? Even, if prac- 
ticable, the very danger of doing so insures the company against 
molestation. No single man could compete with them. This is the 
miserable and much to be regretted point of canal mismanagement. 
Locks. Their locks have hitherto presented some tangible grounds of 

apology, but many petty private interests of a comparative few, 
Obstructions to im- cause them to offer every obstruction to any amelioration proposed, 
provement. yet they cling to the miserable remnant of their trade with the 

Canal proprietors devoted fatality of men grasping at straws and drowning; whereas, 
tern and its evils. if they were to strike out boldly, they would live; and the public 
would benefit by their prosperity. 

Canal boats, under the horse trackage system, generally have 
two men, a boy, and a horse, attached to them. When the horse 
is idle, the men are idle too. If a farmer is desirous of hauling his 
lime, building, or other material, he must send for a boat, horse, and 
men, as his own are unacquainted with the management of a boat. 
Expense of horse A horse, be it remembered, eats fourteen out of the twenty-four 
rac age. hours when he is not working (not always his master's fodder) and 
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there are fifty-two Sundays and thirteen holidays in the year when 
the poor beast is released from his distressing labours by the mer- 
ciful decree of Heaven. During the time the horse is idle he eats. 
Steam is evaporated only when it is earning money. It is not subject 
to death and disease, the horse is, and its expense can be calculated 
to a fraction. 

Many plans with paddle-wheels, screws, rails by the side, and 
various kinds of propellers, and other means, such as working 
horses in gangs, &c., had been tried for the purpose of superseding 
traction of the ordinary mode upon canals, previous to the display 
of my patent of 29th July, 1845, on the Regent's Canal, in the 
summer of 1846. It would be easy to point out the causes of 
failure of these several plans. I shall only, however, allude to my Author has led the 
own patent, and to those opponents who have since come forward ^^^^ ^^P®* 
to rival me in the honour of leading the forlorn hope of canal 
regeneration. 

At the period alluded to, canals were a dead letter ; every body 
had given them up as " done for ^^^ with the solitary exception of Mr. Mr. Pinkhurst's plan. 
Pinkhurst, who had a rail laid and timber placed upon the bank 
of the Grand Junction Canal, for nearly a mile — a lobster-like 
kind of machine, which clipped the rail with an outstretched arm 
from the engine- boat, and by compressing puUies, which were 
caused to revolve on the rail, it was proposed to crawl along. I 
went on board this boat, which was beautifully fitted, but I have 
never seen it move far without stopping ; and the last time I saw 
it, it lay swamped, near Paddington. The expense of the plan, 
and the perishable nature of timber always half awash in firesh 
water, must be apparent to all; and the expense of the means pro* 
posed presented more serious objections in the minds of the 
clever contrivers, than will ever present themselves to the pro- 
moters of the wire-rope system. The former (Mr. Pink- 
hurst's) was, in all respects, a most ingenious contrivance. Bea- Beadon's first patent, 
don's Patent, the 29th of July, 1845, is best described in the ^' 

following quotation from the Liverpool Mercury : — " A NEW 
Steam Boat for Canals. — A newly-constructed steam appa- 
ratus, by Christie and Co., of London, is now working upon the 
Duke of Bridgewater's Canal, between Runcorn and Preston 
Brook. It consists, first of all, of a simple barge, which carries the 
engine ; but, of course, has no paddles. It propels itself, with 
whatever burden is attached to it, by means of a rope, one end of 
which is made fast at Runcorn, and the other at Preston Brook; there 
are two barrels fixed in the engine-boat, which are made to revolve 
round their centre pieces by the power of the engine, and, as they 
go round, they wind up the one end of the rope, and let out the 

D 
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The parties now 
working first plan 
refused to join the 
second. 

Beadon*s second 
patent, single warp. 



Objections to former 
plan. 



Other, so that when the barge is at either of the above-mentioned 
places, one barrel is bare, and the other filled with the coil. The 
rope that is loosed falls, by its own gravity, to the bottom of the 
canal, so that there is no obstruction offered to other vessels. 
Thus, when the boat has arrived at Preston Brook, the Runcorn 
barrel is imcoiled, and vice versd on its arrival at Runcorn. On 
Tuesday last, six loaded barges were attached to it, four of forty 
tons' burden, and two smaller boats, making altogether 250 tons' 
burden, independently of the steam-boat which it took to Preston 
Brook, about 6^ miles, in two hours. It seems fuUy to answer 
the expectations of the trustees, and it will enable them to clear 
the docks of the different carriage-barges at a wonderful rate of 
despatch." 

The parties whom I licensed to work this plan believed that it 
was incapable of improvement, although I stated to them, over 
and over again, that I would effect the operation by a single warp, 
at half the expense, and entreated them not to incur any out- 
lay upon the plan just described. I offered to patent it for them. 

It will be enough for me to say, that I am now at liberty to 
pursue improvement unshackled by any petty restrictions. It is 
vain — ^it is foolish, to attempt to shut out improvement. 

I think the large drums, and the immense weight of wire-rope, 
always on one cylinder, requires a large portion of ballast to coun- 
teract the top weight they occasion. 

The boat is purposely made narrow to permit her to pass through 
locks, and she floats deeply in the water; consequently, the engine 
has many additional and unnecessary tons to carry about. In such 
state of equipment a great error was committed at first, and is per- 
asted in still, although remonstrated against by me, viz., leading 
the tow-rope or warp directly from the nose and placing the drums 
abreast, instead of one before the other in the middle of the boat. 
Now, when one reel is empty the other is quite full, and the boat 
is consequently " careened" over to one side. This system will, 
however, with proper arrangement and a fair demonstration, per- 
form even better than it did ; it was allowed by all who examined 
it to be the most complete thing for the purpose ever brought for- 
ward. The engine proved itself to be quite equal to the task. — 
That the plan works well there cannot be a doubt; but it requires 
double the rope that my present plan requires, and is not adapted 
to go over or through locks so well as is to be wished. 

In working a whole canal relays of tug-boats must be resorted 
to; whereas, by imder-running a single warp, one boat will go the 
whole length of a canal if required. With the double warp and 
cylinders, expensive machinery is required to make the warp wind 
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equally; and the engine has always the weight of an im- 
mense length of rope to carry about. If the trains do not 
arrive punctually the fires must be kept up, banked up, put 
out, or always kept burning from end to end of a canal, 
whether the trade be great or little; and, lastly, without the 
improved method of substituting inclined planes for locks, no 
can alcan be worked so expeditiously, nor can their extraordinary 
resources be fully developed. In short lengths the patent of 1845 
may do well for the promoters; but it can never be worked 
throughout a canal. 

A plan has recently been brought out by Mr. Simpson, which Mr. Simpson's plan, 
seems to meet with general approbation. If it be better than 
mine I must ** strike ^^^ in accordance to my professions. A pub- 
lished report of its performances has been sent to me, of which the 
following is a copy : let the reader make his own comments, and 
decide for himself, upon the justice or injustice of mine. 

" The principle of the invention may be briefly stated to consist 
in the ejectment of a column of water in a parallel line with 
that of the vessel's motion ; which column acts against the 
water outside the vessel. The patentee's theory is, that as the wings 
of a bird act upon the air, which is beaten back as the bird flies 
onward, so these two submerged columns act as powerful water- 
wings beating back the denser mass of the water with invisible, 
but irresistible force. 

" Nothing, assuredly, can be more beautiful, than the noiseless 
and mysterious motion of Mr. Simpson's boat. There is an entire 
absence of surface swell, and the vessel steals rapidly through the 
water, as if impelled by some magical or invisible agency." 

I have seen the model. It is far distant from my wish to run 
down any invention, the merit of which is probably not compre- 
hended by me — one man cannot read the thoughts of another ; but 
God knows, I have a fellow feeling for any man who attempts im- 
provements, moral or physical; for martyrdom of the cruellest kind, 
both in feeling and in pocket, generally awaits him. He at once 
exposes himself to the envy of some, the pity of others, and the ma- 
lice and hatred of all the proprietors of the existing stock in trade, 
and of all those narrow-minded members of society, whose selfish 
interested views are opposed to the improved doctrine or system. 
An inventor cannot deny improvement if he sees it; he may be 
jealous of its author, and study to rival him. The impulse to im- 
prove is so thoroughly implanted in him that he is his own greatest 
enemy. In spite of his immediate interests he annihilates, in a 
moment, the produstion of years of toil, and creations of his own 
ingenuity, by a further advance; and, like Hargreaves, he dies in 
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penury. The worldly-minded man grows rich from his spoils, 
lives in a palace, and is counted the wisest of men, whilst the former 
dies in a poor-house. Yet each mortal under Providence must be 
the instrument of working out his own destiny, good or evil. 

Mr. Simpson's propeller then, with all due deference to its many 
scientific admirers, is, in my opinion, doomed to prove a failure 
for canal haulage; they will pardon my observations. A public 
invention is in some measure public property — the public has the 
reversionary interest in it at all events. It may run along a broad 
open river, like the Thames, still its efficacy to tow boats on the 
confined waters of a canal remains to be proved; it may be well 
adapted for marine purposes, yet I do not hesitate to assert, that a 
boat-engine and warping-wheel shall drag astern any three other 
boats of the same size and power in a canal, having their propellers 
acting upon fluidity, which is a shifting fulcrum. Any back 
current created as described will also act against the succeeding 
boat. Will weedsy sticks^ or mud affect it ? Will the boat work 
in variable depths of water ? for instance in a foot, or even less ? 
Will she ascend inclines, or force her way through ice ? if not, 
MINE WILL; and those plans which do not possess these qualifica- 
tions will not do for inland navigation. 
Example of solid and The common oar is about the simplest piece of machinery ever 
fluid fulcrumfl. invented for propelling; let one end of a line be made fast to the 

shore, and the other end be made fast to a windlass in a boat, let 
one man wind the boat to the shore against four men ipuWingfrom 
it with oars, and they will realise a practical demonstration of the 
point at issue, the result of which I leave the reader to speculate 
upon, as these observations are a mere speculation of my own 
brain, based upon common observation and reflection. 
Power and durability The power and durability of the wire rope has been fully tested 
of wire rope. ^p^^^ ^^ Blackwall Railway, and in her Majesty's Dockyards. A 

piece of one-and-arhalf inch wire rope (or rope half an inch in 
diameter) and six feet long, weighs two pounds. It is equal in 
strength to a three inch hempen rope, the breaking strain of 
Cost. which is two tons. The expense is about sixty shillings per cwt., 

therefore a mile would cost 23/. II*. 6</., but for longer quantities 
it would be cheaper. The wire rope has been used on the Black- 
wall Railway for some time (the friction there is immense) and is 
kept in rapid motion daily, from an early hour in the morning to 
eight p. M. The new canal warping system has none of the 
objections here referred to. The rope lies smoothly at the bottom 
of the canal, in lieu of being dragged some miles on grooved puUies, 
and by which trains of carriages are passed every quarter of an 
hour. It may be safely inferred that the rope is admirably 
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calculated for water traction, being galvanised, so that corrosion is 
prevented. 

A rough estimate of expense of establishing the steam warping Expense of estabUsh- 
system between Paddington and West Drayton, being eighteen ?| gyg^ ^^^^ 
miles of the Grand Junction Canal, of working the same for one 
year, and showing the return which may be calculated upon, I will, 
by and by, submit to the reader. 

The daily average of boats laden with bricks, which arrived dur- Trade, 
ing the summer last year, carrying from twenty-five to thirty tons, 
was upwards of thirty ; besides these, there are many laden with 
manure and other articles of traffic. Vast quantities of building 
material now come by rail. In this estimate the brick traffic only 
is shown. But in summer, parties of pleasure may be calculated 
upon from the metropolis; and at all times of the year many resi- 
dents along the line would become passengers upon it. Smoking 
would be allowed in the Company's saloon boats. The promoters 
may purchase a share in the patent, and derive a revenue by grant- 
ing licenses to other companies to work canals and rivers, through- 
out Europe and the Colonies. 

The wire-rope for eighteen miles will cost 1,2607.; a reduc- Abstract of estimates, 
tion would be made for a large order. For each engine-warping 
wheel and boat 240/. 

Each barge fitted up as an office, say lOOZ. The time, a six 
horse power engine would be warping eighteen miles five hours. 
Allow six pounds of coal per horse power per hour 6 X 6x5= 
ISOlbs. per hour. Value coals at 15*. a ton. At the pit's mouth 
65. and 7s. per ton is the average price in Staffordshire. Engine 
drivers 5s. a day, stokers 3«., oil Sd. a day, boys I^. a day, helms- 
man 2s. 6d, 

Allow wire- rope to last rouB yeabs OKLY I ! passing thirty 
barges daily besides the back trade. Allow 6 per cent, for 
interest on capital. Ten per cent, wear on cost of engine. Receiv- 
ing-clerks, book-keeper, 521. each per annum. Stationary 40Z. 
per annum. Each office and management 1007., one at I^ddington, 
the other at West Drayton. 

N.B. The brick traffic only is estimated. 
High pressure steam estimated. 
Traffic only taken one way. 

The expenses charged bodi ways, or there and back. 
The first outlay for eighteen miles of canal would be, for — Outlay current ex- 

Wire rope for eighteen miles . . . 1260 penses, and trade. 

Five tug-boats 1200 

Two office barges and fittings . . . 200 

Plant £2,660 
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The Current Expenses for a year, would be, say — 
Coal for five tugs (both ways) . . . 202 
Engineers, five in number .... 375 

Stokers, five in number 225 

Hehnsmen . . * 187 

Boys, ten in number 150 

Two clerks 104 

Stationery 40 

Management, &c., &c. 200 

Wear of rope and engine boats . . 400 

Interest on plant 133 

Annual Expenses . . . £2,016 







Confining myself to one article of traffic, I ofier the following 
estimate of income on bricks alone ; supposing each tug to tow a 
train of six barges, then — 

Thirty barges, at twenty-five tons, conveyed 
eighteen miles, for 300 days, at 3-8ths of 
a penny per mile is £6,328 2 6 



A glance at these figures will show the reader (after he may 
have added to the annual expenditure any item of expense unfore- 
seen by me) what an enormous return may be expected upon the 
working of such a system. 

I will now submit to the reader careful estimates of the cost of 
conveying 150 tons eighteen miles, on water, by 



Estimates of cost of ANIMAL POWER. 

haulage by animal £ s d 

power and by steam Sixhorsesat3*.perday 18 6 

Twelve men, at 2*. 6£f. 1 10 

Six boys, at 1«. . . .0 6 

Wear of harness, shoes, 

&c., &c., &c. . . .0 16 



£2 16 6 



STBAH POWEB. 

£ 
180 pounds of coal . 
Wear of rope, &c. . 
Engineer .... 
Stoker 


s. 

1 

2 

1 


d. 

H 
H 

6 
9 


Helmfltnan ... 


1 


9 


Oil, tallow, &c. . . 
Three boys ... 




1 


3| 
6 



9 3i 



Explanatory of the 
estimates. 



It will be observed, in the above estimates, that about one 
farthing per ton per mile, is the cost which I have allowed for 
haulage by horses and men. This estimate will, I think, be ad- 
mitted as a fair one. Making ample allowances for wages and 
expenses by steam haulage, the cost per ton per mile is a trifle 
less than one-siwth of a farthing! 

In the estimate given the wages of the men on the steam-warping 
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side axe double for the day of the amount stated. They could take 
the 150 tons on thirty-six miles, or the eighteen miles and back 
again in the horse's working-day, therefore, only half of their wages 
per day are given, because they have only a half day's work es- 
timated. 

It may be thought that I have allowed more men and higher 
wages than are really employed or paid on canals. My answer is 
in the sum total. I point to it, and ask can you or do you per- 
form the haulage of goods generally, under the system of horse- 
trackage, for less than one farthing per ton per mile ? In fact, the 
charge is generally double the sum estimated. 

If a chain be used in lieu of wire rope, and low pressure instead A saving effected by 
of high^ a further reduction could be made upon the cost of work- f^^ ^^ ^^p^ 
ing. A considerable addition, however, to the first outlay would 
be necessary. In most cases, the following complement would be 
ample and equal to the average cost of running a six-horse con- 
densing engine eighteen miles upon the steam-haulage plan. 

Allowing the coab as before to be 15*. per ton, 5lbs. per horse 
power per hour : — 5 x 5 x 6=150lbs. of coal : then — 

8, d. 

Coals, 1501bs 1 

Engineer 2 6 

Stoker 1 9 

Helmsman 1 9 

Oil, &c., wear of engine 3 

And Chain 6 

7 9 per trip, or 
a fraction more than one eighth part of a farthing per ton, permile. 

The charge for conveying 150 tons of goods eighteen miles, by 
the Great Western Railway, such as stone, coal, manure, and others 
of tfie cheapest tonnage rate, provided they be sent in truck loads 
of not less than five tons, would be 22/. 10«. The parties sending 
them, however, must load and unload them. I would here remark, Lading a canal boat 
that there is a vast difference between raising 150 tons of stone on *^^ * "^"^^^ ^^''''^' 
to a railway truck and lowering the same into a canal boat. In 
most cases, the latter operation can be performed without the aid 
of any machinery. 

It would occupy too great a space, and more time and research Considering the 
than I can devote to the subject, to point out the wear of the J^^J^^P^^^a^ 
rail, and the host of et-ceteras before alluded to, which would proprietors by carry- 
result from carrying heavy goods on railways. The profit ac- ^^ ^^^^ ^*^^^* 
cruing from the carriage of heavy goods to the proprietors of 
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railways must be very inconsiderable, if any result to them at all, 
after every outgoing is paid. 

I verily believe, that canal companies, if they became their awn 
haulers, can carry at one half the railway charges^ make a good 
profit, and increase their trade many fold. Instead of 227. 10«., in 
the case above stated by rail, the charge by canal might be 
11/. 6s. 

That railway proprietors, canal companies, and the public, 
would be benefited by the proposed change of system on canals, 
there cannot be much doubt. If the former carry at a loss, the 
sooner they drop the trade the better. If they do not do so, I 
shall be happy if any remarks of mine may induce the latter to 
rouse themselves to action ; and, by adopting improvement, break 
the monopoly arrayed against them. No time can be better than 
the present. 

Let them call meetings, appoint trustworthy persons among 
themselves, subscribe money sufficient to test a small length, say 
one boat; if she acts well, subscribe the capital to work a whole 
canal throughout. I am ready to grant licenses to canal companies 
or others, to work any particular canal or river (or to any pro- 
perly constituted company, to work any number of canals). I am 
willing to give every information and explanation of my several 
improvements, to assist engineers in carrying them into operation, 
and to promote, to the utmost of my power, the great national 
improvements which I have so long and constantly advocated. 

All applications, post-paid, addressed to Commander Beadon, 
R.N., Creechbury, near Taunton, will be attended to. 
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PART II. 

Some Observations an the Political Importance of Canals ; and on 
the Assembling^ Training^ and Equipment of an Effective 
Militia Force^ on the Emergency of Invasionf in Lieu of the 
Expensive Mode of Preparation now advocated. Together 
with some Remarhs on a better Method of Propelling our War 
Steamers. 

If we contemplate the creatioii, either historically or geologi- Introductory re- 
cally, we shall find that animals of a higher order have superseded ™^8,^how^ng^he 
those of a lower order of a previous generation. As man learns poUtical importance 
more perfectly to fulfil the decrees of Heaven, tills the soil, 
and produces food, population increases. Creatures unnecessary 
to his existence become less numerous or extinct, and the food 
they would otherwise consume supports human life. Wolves, 
for instance, are now unknown in England. 

Probably, sooner or later, vital power will be superseded by 
mechanical pressure and much suiFering vitality got rid of on 
canals and elsewhere. Even horses for agricultural purposes 
may be dispeiised with before many generations have passed 
away. 

England, peopled by an energetic race, with material to 
use, a temperate chmate to work in, and with cheap food, which 
is the basb of production, will stand a fair chance of retaining 
her national independence, as long as seas surround her, and 
as long as her religion, her laws, and her public services, are 
kept pure and not sacrificed to the general selfishness of the 
age; or to political venality, foreign and domestic. In such a 
country the arts and sciences must thrive ; but, inasmuch as 
food stands before raiment, so the arts, both useful and decorative, 
are subservient to the productions of agriculture. When a nation 
has made its soil produce its utmost, and support its maximum 
of humanity, her fulness has reached a critical point. In such a Colonies, 
state of affairs her colonies are to her as safety valves to the 
pressure of population. Eveiy improved means of production — 
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every further development of her natural resources, is most 
beneficial in a political sense, and a further advance to such a 
crisis. Yet are we vainly to strive to check improvement from 
some petty considerations of our own? Are we professing 
Christianity with our lips, yet lacking the faith in heart, to fulfil 
its immutable decrees to the utmost of our power? Are we, in 
narrowness of vision, and selfishness of mind, to let knowledge, 
and its consequent ascendency, shine wholly on other nations? 
Alas ! those who would stop improvement would madly stay the 
millennium ! Yet such there are. 

In the event of foreign invasion, so much talked of at present, 
canals, under a well-regulated system will afi^rd an excellent 
means of transporting artillery or troops; and probably govern- 
ment will deem it necessary to interfere and see that some such 
means of transit through the country shall be maintained; es- 
pecially as a railway may be destroyed, or what is worse, rendered 
a fatal route, by a solitary hand in a very brief space of time. 
There can be little doubt that measures would be taken by an 
enemy to destroy railway approaches to the metropolis on the 
sudden landing of their allies. I could destroy miles of railway 
in a very short space of time, without any chance, or scarcely any 
chance, of detection. But canals could not be injured without 
much labour, and, without a certain discovery of the party in- 
juring them. If steam is to be the order of fight, or the means 
of transporting the foe to our shores, I suppose the same power 
will be used to defeat their object. 

England is essentially a nation of mariners. Her dominion is 
upon the waters. She commands by her fleet the great high roads 
of commerce. She could check all these advantages to other 
nations at her will. The sun never ceases to illume some portion 
of her empire. Her ships have ports of refuge in every sea. 
Her Anglo-Saxon children have spread to the uttermost parts of 
the earth; and by their labour and capital the luxuries of every 
clime are produced. A mutual interchange of trade with all, and 
every nation, renders us the most independent of nations. But 
England has purchased this position ; and protected the fi'eedom 
of the world with the blood of our forefathers, at a burden- 
some expense of taxation upon us, their descendants. Ought we 
not, therefore, in common justice, to enjoy a greater per-centage 
upon the commerce of the world than most other nations? Our 
debt should be the debt of mankind, whose battle we fought 
against France. And our combatants must be supported, if the 
semi-barbarous necessities of the age demand it. 

But England despises the burden of her war debt; and gene- 
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rously enters for the sweep-stakes of free trade, in an unequal race 
of reciprocity — yielding up, in a time of peace, the tribute justly 
due to her arms. This is a magnanimous display of principle; 
but she must expect the darkened clouds of war before the sun- 
shine of free trade will light up the nations of the earth. Eng- 
land should be just before she is generous, and charity begins at 
home. 

Since fiee trade is not sufficient, it seems, to prevent our neigh- 
bours from talking of war, the sooner they begin the better, and 
the sooner will our fleets again prune those of France to their 
proper height. 

If a sailor may give a general opinion on such a subject as Impolicy of building 
national defence (and sailors and marines know something about ^ ' 
forts as well as ships) I should say — What does England want 
of forts? If the Frenchman escapes from his blockaded port, 
or takes us by surprise in some magic way, or sinks out fleet in the 
Channel, will he land in the teeth of the guns at Southsea Beach, 
Mount Wise, Sheemess, GiUingham, or any other fortified spots? 
Or are we going to circumvallate the empire, like the feeble 
Chinese, to shut out the fierce Tartar? Forts ungarrisoned afford 
shelter for an enemy which towns and the open country do not. 
If our rural population were trained in the manner I have here- 
after suggested, every hedgerow might be made a breast work, 
and every hillock a fort. It would occupy a vast number of the 
producing classes, and would occasion a great and useless expen- 
diture of the nation's capital, to man these sea defences. I would 
not have an additional fort to those we have already from the 
Lizard to John o' Groats; unless it were one all round the island SeacoasU 
with an electric telegraph, and a railway inside the battlements, 
and branch lines to Weedon or some great inland military dep6t. Sea coast rail. 
Without attempting to rival Punch, I may state that I have really Electric Telegraph, 
seen advertisements in the Times filled with schemes more Quixotic Battery trains and 
than the scheme of a " Grand Junction Sea Coast Railway" with ^Sdon^°^' ^ 
branches to the interior cities, &c. A small body of men would 
suffice upon such a line to attend battery trains to any point of 
attack. 

To be serious, however, if Monsieur Frog hops on shore unmo- 
lested, give him a cold reception with the bayonet. It should be re- 
membered also, that an army of landsmen, from any country, would 
behalf-dead from sea-sickness, but Frenchmen, it is said, more par- 
ticularly suffer from this cruelly prostrating and enervating disease; 
under these circumstances, a small opposing force would scatter 

them to the winds. Let our militia be drilled thoroughly to the Calling out militia 
/. 1 . m 11 1 .1. . 1 11 a^ interruption to 

use of this weapon. To call out the militia throughout the country production. 
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in a body, at one time, would be a great injury to agriculture and the 
Of the driU meetings, arts ; t would establish efiective drilling staffs. Draft a greater body 
of men from each parish, but never assemble more than one or two 
himdred at a time, excepting in case of emergency* The one or two 
hundred may be assembled one day in every week for drill, and 
receive a good day's wages for their attendance. The drill seijeants 
would be enabled to pay greater attention to a few in number; and 
the men would have more time for reflection. They would be thus 
taught to prepare for such an unlocked for event as an invasion, and 
Manner of calling would emulate each other in learning their duties. Of course, the 
men should be assembled from as many different parishes, on given 
days in the week, aspossible. In this way every able man in the empire 
may be efficient for service at little direct expense to the Treasury, 
or impediment to the business of the nation. 
Of tiieir arms and Arms could be issued at any time. The grand object would be 
evolutions. ^ teach men to fall in, to learn to obey orders, to march together, 

and to act in imison mechanically — without thought — under the 
Of the punishment direction of others. For non-attendance, or insobriety, they should 
be sabject to a fine before the magistrate, or to imprisonment and 
loss of pay. Right-thinking, well-behaved men, should be promoted 
and have higher wages. — ^Habitual drunkards should be turned out. 
Beadon*8 cartridge As the best schemes are of);en rendered abortive by the absence 
himinCh^a,inT839. of some trifle, and as the grandest undertakings sometimes fail for 
want of some slight improvement, so are naval and military oper- 
ations dependent upon the full efficiency of equipment. Too much 
attention cannot be given to the simplicity and efficacy of the 
militia-man's accoutrements. Men in battle vrithout arms would be 
useless. Not the less so would men be, who carried muskets 
having lost their cartridges on their approach. Practised men. 
have found themselves in the latter dilemma. I would therefore 
recommend, for the irregular militia force, a cartridge belt, to 
buckle round the waist, with leather tubes to hold the cartridges, 
such as I invented, and Jif^t used in China, in 1839, and which 
has been adopted in Her Majesty's navy for some time. 
Sb T.'^l^^^d''^ The utility and object of this contrivance are best described in 

the following letter, which I addressed to Captain, now Captain 
Sir Thomas Maitland, C.B., on the subject, at Chusan. 

" Dear Sib, — When I paid my respects to you at Trincomalee, 
on the Conway's flrst meeting H.M.S. Wellesley^ you kindly asked 
me if you could do any thing for me. As there exists a public 
notice of Admiral Sir Bladen Capel's promising to further the 
views of the inventor who may plan or suggest any improvement 
calculated to benefit Her Majesty's service, and directing officers' 
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attention to rigging, equipment, &c., I am induced to request 
you to try my cartridge-belt, for the use of small arm men ; and, 
» i if you approve of it, to forward it to the senior of&cer, with such 

comments as you may find it deserving. I beg to state, that the 
one I send is made of Chinese leather, which I have dyed and 
policed. Its form and material are capable of many variations, 
which do not aflPect its general principle. The one I send has a 
frog clasp, whereas canvass, rendered impervious to water, with a 
buckle, would do as well, and be equally e£^tual for general 
service^ It can be readily made on board ship. Our seamen, 
with the wooden cartouch-bozes lose the cartridges, and those car- 
touches with tin sockets, are often bilged by a slight blow, ren- 
dering it impossible to draw the cartridge, so that after a run or 
a puU in a crowded boat, I have discovered half their ammunition 
gone ; and the remainder impossible to draw from the bilged tubes 
expeditiously. I have slept, with the accompanying belt round my 
waist, continually, for a week, on boat service; and I have never 
injured a single cartridge, or found inconvenience &om it The 
cartridges are at all times easily withdrawn from the leather 
TUBES. 

'^ I am, dear sir, your most obedient servant, 

''Geobos Bbadon. 
** Captain Maitland, &c. &c." 

In March, 1842, I addressed a similar letter to the Admiralty 
on the subject, having previously requested an officer returning to 
England to lay it before the Board for me, I forbear to mention 
his name.i^ 

I would add, let all men know, that if France were to invade French colonisation. 
England successftilly, the world might tremble for liberty; but if 
proper measures are taken, England's resources are so great, that 
she has nought to fear with such fleets as hers afloat. We have 
had many striking examples of French colonisation, in Algeria 
and elsewhere. Do we forget their Bazias, or has the odour of 
the celebrated baking by the French officer passed away ? 

If France should land 50,000 men in safety on our shores, she Probable effects of 
may take London or any other place, who doubts it ? — ^they may *he French 
plunder the Bank, the Mint, the Custom House, and make even 
the Lords of the Admiralty wish themselves at sea. But I would 
aak " Crappo'* what are they going to do with the plunder ? 



* A few arms for drilling at each militia staff need only be issued from the arsenal. Let the men 
pull their coats off and each put on a knitted Guernsey firock (scarlet, if that colour be preferred,) 
and budEle on the belt round his waist outside. Two sets of these and one set of muskets would be 
ample; no other uniform would be required m England. 
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Wliere, and how, are they going to ship it for France, if our fleets 
exist ? But if these are annihilated, or suffered to decay, no 
man can think that we could maintain, single-handed, a successful 
defence against France. Our ships once gone, our colonies and 
our commerce soon follow, when we might seek in vain for the 
sinews of war. Our main strength, then, is on the sea. At the 
same time, measures may be taken to prevent temporary injury 
and insult to our open coasts. 

We have a coast guard, consisting of one captain, fifty-one 
commanders, two hundred and fifty-three lieutenants, and a pro- 
portionate body of men— chiefly seamen — ^nominally employed, to 
prevent smuggling. Now, might not some of our unemployed 
ships be manned by this effective body of men, who could, in 
addition to the discharge of their present duties^ act as a preventive 
check to any projected invasion?* 

We have a large squadron on the coast of Africa, employed^ 
at an immense sacrifice of the lives and physical energies of our 
officers and men ; and by all accounts actually rendering the horrors 
of slavery greater under the attempt to stop it, than if it were 
practised uninterruptedly as formerly. As the premium for slave 
labour is now higher than ever, small clipper vessels are employed, 
and hundreds of blacks are crammed into crafts, where dozens used 
to be; so that suffocation, disease, and death, render the trade 
frightful. 

There can be little doubt, that under any pressing circumstances 
this squadron might be better employed on our own coasts. Can 
we train up too many young men in the knowledge of marine 
engines? Employment to an immense number of nautical engi- 
neers would, I conceive, be affi>rded on the canals working upon 
the steam haulage system, and these taken firom such a nursery 
into the Channel, would find their '' sea legs," in a few hours, ripe 
for any emergency. By this measure our means of national power 
would be increased; and the destructive influence of the railway 
system to our coasting trade in the north (where formerly were 
trained up so many seamen), would in a great measure be counter- 
acted. 
England's resources. England, from her colonies and maritime relations, must always 
employ more ships and more steamers than any other country. — 
England also possesses coal and iron in abundance, which, in our 
present state of knowledge, are very essential elements of national 
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* Many officers of the coast guard might remain on shore to superintend electric and marine tele- 
graphs, and to signalise to any ship in the offing to go here or there as required. The harbours, 
cruismg-grounds, commands, points of rendezYOUs, &c, are mere matters of detail easily settled by the 
proper authorities. 
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Strength and greatness. Have we not a large coal trade with 
France from Newcastle? — ^would not this be immediately stopped? 
, ^ Do we not continually hear of such and such marine engines being 

contracted for by Bolton and Watts, Rennie and Co., Maudsley 
and Field> and others^ which are destined for France, and other 
foreign nations? Where is the great smithy? Where are the 
workmen? In England, fVales^ and Scotland, 

For the marine coast defences our ships should be fitted with Importance of 
submerged propellers, so that steam need never be had recourse to ^UCT^tomwSe 
unless absolutely necessary. As the efficiency of a Channel force coast defences, 
would greatly depend upon the proper application of steam power 
to the propulsion of vessels, I will give my reasons for my belief 
that the section of the screw adopted in the service is bad; and, 
as many champions of the screw have appeared (officers of the 
navy and others being among its advocates), I will give my rea- 
sons also for assuming to myself some right to give my opinion on 
the subject. 

In the year 1835, before any vessel had to my knowledge been History of propeller, 
fitted with a submerged propeller, keyed to a horizontal shaft, and 
#► revolving in water-tight bearings in an opening in the " dead 

wood" driven by steam power, and years previous to the date of 
Mr. Smith's patent, I laid the plan of a propeller before Messrs. 
Braithwaite and Ericisson, engineers, who were trying other 
plans for propelling upon a totally opposite principle. Upon that 
occasion Mr. Ericisson remarked, " If you can do this, you mil 
prove yourself the greatest mechanic of the age I " 

I sailed from Spithead for India, in November, 1836, and about 
the year '38 or '39, one of my messmates read a description to me 
^ of Captain Ericisson's screw propeller having towed the packet- 

ship Toronto down or up the Thames (I forget which). The 
notice appeared in a well-known publication (the Nautical Ma- 
gcusine)j and can be referred to by those who keep the book. 
Having advocated this principle myself so long against an almost Early advocacy of 
universal opinion of its efficacy, and having talked of it as my own screw, 
invention, I said I would clear myself, with my brother officers, 
from any suspicion that might have arisen in their minds, and in 
» *" the minds of others, as to the fact of its being my sole invention. 

On my return from China, in January, ] 842, 1 addressed a letter 
to the firm of Messrs. Braithwaite, reminding them of the 
circumstance. The following is a copy of Mr. Braithwaite's 
answer : — 

** Engine Manufactory, New Road, 
January 15, 1842. 

"Mr DEAB Sib, — In reply to your letter I have very great plea- 
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sure in stating that it was as far back as 1834, when you first intro- 
duced your patent boat safety ; and it was at that period when you 
were in communication mth Captain Ericisson on the above sub- 
jects, that jou suggested to the Captain the introduction of the serew 
to steam vessels in lieu of the ordinary paddle. I cannot, in the 
absence of the captain, say how far your suggestion influenced 
him ; but it is a fact that about and since that time he has brought 
out his propeller, a modification of the screw, and he is now 
busily employed with the American government in applying the 
propeller to a steam firigate and other vessels. I will write to 
Captain Ericisson by the next post, and I have no doubt he will 
be glad of the opportunity of confirming my observations in this 
letter." 

This letter I forwarded to Lord Haddington, requesting if their 
Lordships' should ever apply the invention to navy ships, that his 
Lordship would allow me to command the vessel commissioned to 
Objections raised test it. The objection raised against the screw at this time was 
remoTed. the impossibility of driving it. (Bands stretched, and slipped round 

without turning the screw shaft so £ist as desired — cogs were apt to 
break, and with the latter much noise was created.) I now wrote 
to Sir Edward Parry, stating that I could overcome all the objec- 
tions urged, to which I received the following reply: 

" Admiralty, December 13, 1842. 
'* Sir, — I am desired by Sir Edward Parry to acknowledge the 
receipt of your letter of the 7th instant, with thanks, and to ac- 
qiiaint you ihat if you wish to have your plan for driving screw 
shafts examined, you had better send it to the Secretaxy of the 
Admiralty. 

" I am, Sir, 

" Your very obedi«it servant, 

" C, P. EONBT. 

" Commander Beadon, R. N." 

I next applied to Mr. Guppy of the Gbreat Western Steam Boat 
Company, who replied to me in the following t^ms: 

'* Great Western Steam Ship Works, 
Bristol, December 3, 1842. 
** Mr. Thomas R. Guppy presents his compliments to Captain 
Beadon, and in reply to his letter of the 30th, begs to say that it 
will give him pleasure to see Captain B. this morning, when a con- 
versation may save much writing." 
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By this appomtment I attended at Mr. Guppy's house at Clifton, 
and described different ways of multiplying the revolutionaiy speed 
of the Great BritcthCs screw. 

I gave Viiwi the following explanations on the breaking off of the Why ordinary 
cogs, viz.: that *' fVaier opposes a constant resistance to the turning 
of the screw, so that it does not revolve at all from momentum. 
Directly the teeth of the drivinff-whtel and those of the driven pass 
each other f the driven, having the screw upon its shaft, stops; whilst 
the next tooth of the driving-wheel comes in contact with the newt 
tooth in succession of the driven at a great speed; consequently, tlie 
impact is great, and off go the teeth of one or both wheeled I had 
a model made in brass by Mr. J. Hyde, optician, at Bristol, whose 
receipt I hold for the money paid to him for it. The model con- Invention to divide 
sisted of three wheels of precisely the same size in gear, with three ^f^^!^ ^ *^ 
others on the driven, each of these wheels was set a little behind 
the teeth of the one before it, on the same shaft, so as to divide the 
play by the number of wheels employed — for instance, if the play 
between the driving teeth were a quarter of an inch, two wheels 
reduced it to an eighth — three to a sixteenth — four to a thirty-second, 
and so on, lessening the force of impact. 

Chain straps,* or bands, in lieu of webbing or leather, was 
another method I proposed, the which was objected to. Neverthe- 
less, on my return from New South Wales, two years afterwards, I 
found the last described fitted to the Great Britain, and the 
cogged wheel to Her Majesty's ship. Rattler, then preparing, at 
Woolmch, for the screw. I went through the necessary steam 
course of study, at Woolwich, obtained a certificate, and before 
H.M.S. Rattler was commissioned I applied again to Lord Hadding- 
ton, reminding him of my early claims to the introduction of this 
system in heu of the ordirtary paddles, I repeat that, not only was 
this invention in connexion with steam power successfully jTorced 
on the attention of scientific and practical men, in a new form, by 
me, in 1834, but, that years after, on my return from foreign 
service, finding the invention at a stand still, I suggested the different 
methods of driving it now used in the Rattler and Cheat Britain, 
The following is a copy of Captain Hamilton's reply to me on the 
subject of my application, to which I have just alluded : — 

*' Admiralty, September 15, 1844. 
'* Dbab Sib, — ^I must not hold out hope to you of the Rattler, 
That vessel must be considered as already virtually disposed of by 



Chain straps are bad, although practicable. 
F 
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Lord Haddington; but^ if she succeeds, there will be other Bat- 
tierSy and I hope your turn may come^ all in due time. 

*' In the meantime I am glad you are in the way to obtain a 
steam certificate. 

" I am, yours very faithfully, 

« W. A. B. Hamilton. 
" Commander Geo. Beadon, R. N." 

Innumerable modifications by Ericisson, Smith, and a host of 
others, have been brought forward since my proposition. It 
would seem that a Mr. Smith, backed by some capitalists forming 
a c(»npany, is the successful candidate for the merit of this inven- 
tion. Ericisson certainly first. put the invention before the public; 
but I will merely insert the letter of an officer of known ability 
and integrity in the service, who has held the rank of captain, for 
some years, as a fiirther proof of the justice of my claim : — 

" Bromsgrove, December 1, 1844. 
'^ My DEAB Bbadon, — I do well remember when we were 
together in the Conway, that you were planning an application 
for a screw, as a propeller for vessels, and at that time I had never 
heard of it from any one else. Most earnestly do I hope that 
your ingenuity may be rewarded by the command of the Rapid. 
Tour plan for shipping the life-buoy was decidedly prior to our 
seeing it in some small publication. 

** Ever, dear Beadon, 

" Your sincere friend, 

**J. V. Flbtoheb." 

I could, produce an overwhelming amount of testimony, did I 
not deem it would be superfluous to do so. 

I have successively tried the entire screw — the flat vane, and 
the section of a.«crew, for propelling; and my experience has led 
me to abandon them all in rotation for the common volute. The 
volute gives more effective propelling pressure ; and is more easily 
turned. 

In accordance with. i^e recommendation of Dr. Ryan, to whom 
I submitted my models, I fitted up the propeller to a small boat, 
about thirty feet long, worked by a rotatory steam-en^e, 
belonging to a gentleman. One end of a " deep-sea-line" was 
made fast to. the boat; the other was rove through a block in a 
ship's rigging, and then attached to a large basket. Steam was 
got up to 451bs. The volute drew 701bs. weight of stones up to 
the block, in the basket, while the section of a screw, on precisely 
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the same angle, raised 591bs. This experiment having been 
made in still water, in the East India Docks, must be considered 
a fair one, and taken as a confirmation of the following opinions of 
Dr. Ryan, Mr. Robertson, and Mr. Oarpmael: — 

** Royal Polytechnic Institution. 
" May 28, 1845. 
" Sib, — I have tried your propeller as well as I could on a 
small scale. The principle is new and unique ; and I am convinced 
that it involves a saving of power to a great extent. I would 
advise you to try the matter on a large scale. 

" I am your obedient servant, 
** Captain Beadon." " John Ryan." 

" 15th of December, 1845. 
<' 166, Fleet Street, London. 
** Deab Sib, — I have carefully examined the model of your 
improved screw propeller, and have no hesitation in giving it as 
my opinion that it will be found superior in efficacy to the most 
approved of those now in use. 

" I am, dear sir, 

" Yours obediently, 
"Captain Beadon." "J. C. Robebtson, C.E." 

" Lincoln's Inn. 

"June 12, 1845, 
" Deab Sib, — ^In answer to your inquiry, I beg to say that I have 
carefully considered your invention for propelling, and I am of 
opinion that it is new, and may, if you think it desirable, be 
secured by patent. 

" I am your obedient servant, 

" William Cabpmael." 

Some time after receiving these and other flattering opinions, 
I confidently applied to the Admiralty to give my volute propeller 
a trial, hearing that the Dwarf had been appropriated by 
them for the purpose of proving the best. At the following 
reply, I felt greatly disappointed, as I had previously determined 
that the expense would be too great for me to incur personally. 

** Admiralty, July 7, 1847. 
" Sib, — ^I have received, and laid before my Lords Commissioners 
of the Admiralty, your letter of the 2nd instant, submitting for 
their Lordships' consideration, a propeller on the volute principle. 
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and requesting that it may be tried in the Dwarf y or other vessel. 
And I am commissioned to inform you that my Lords regret 
they cannot at the public cost order a trial of your plan. 

" I am, sir, 
" Your very humble servant, 

"H. G. Waed. 
*' Commander Beadon, 

" Morley's Hotel, Charing Cross." 

The fact is, that all rotating submerged propellers which stand 
out directly from their shafts, or axles, or such as those, in which 
a strait radial line would pass through the centre of their arms, 
blades, or vanes, are ill adapted for a rotary motion in a dense fluid, 
like water. 

It is evident, that when a 400-hor8e power engine is employed 
to turn a screw shaft, only a small portion of pressure is given out 
in the direction of motion, or the vessel would go faster. The 
dynamometrical pressure indicated by the dynamometer, multi- 
plied by the speed, is not sufficient to balance the power of a 
400-horse power engine; from whence I infer, that a great portion 
of the power is expended in some way which is not easily accounted 
for. It is J in fact ^ expended in churning the water. Supposing two 
round arms, equal in spread to that of any of the submerged pro- 
pellers now used in the navy, and equal in thickness to their sectional 
area, to be substituted for the blades, it would be observed that it 
required great power to rotate them: and no pressure whatever, in 
the direction of motion, would be yielded. 
Rotatory resistance. The vessel would not move an inch. This question has nothing 
whatever to do with what is termed "^ftp." It is the rotary 
resistance that absorbs a great portion of the power, which the 
form of the volute propeller avoids. Supposing the blades to be 
put on, then it would be found that the resistance to its revolving 
oblique surface would result in an effective pressure in the direc- 
tion of motion; and the shaft would revolve slower, in direct pro- 
portion to this resistance. But the dynamometrical pressure mul- 
tiplied by the speed, would not equal the pressure of 400-hoi8e 
power, multiplied by its speed in the former instance ; showing 
that an amount of power has to be accounted for to make up the 
balance, 

I estimate that the saving of power and coals, in direct pro- 
portion thereto, would be from thirty to thirty-five per cent, in a 
large propeller. 

It is evident that a smaU surface, rotated quickly in water, 
meets with sufficient resistance to force the bows, presenting a large 
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area, througli the water. It may easily be imagined, then, that so 
great a difference in form, as between the volute propeller, and com- 
mon screw, must effect a veiy different result, either for or against 
it. No part of a submerged propeller should be represented by a 
straight line ; because it is impossible to turn a straight body in 
water so easily as one curved in the direction of its motion. 
Form, therefore, materially alters the resistance offered to the 
solids in their passage through fluids. The advantage of a 
curved substance revolving in a fluid is familiar to me in a 
hundred instances. The bomerang is a piece of hard wood 
in the shape of a sickle. A New Hollander will throw it ten 
times as far as he can throw a straight stick, of the same substance 
and weight, under exactly the same circumstances, excepting the 
FORM of the missile. With an entire screw, the inner portion 
retards the outer. With the oblique vane, called the section of a 
screw, there is a deficiency of effective surface. The enigma of, 
why is an eighth part of a screw more effective than a fourth? 
may be readily answered: — Because, the nearer you approach to 
an entire screw, the greater is the ineffective surface in proportion 
to the effective portion contained in it. If cut away entirely, 
there would be no propeller — an eighth part of the circle is the 
mean that produces the best result; but this, in towing, or going 
head to wind, will not compete with the volute, which has a greater 
amount of effective surface. It is on the following principle:— 

If the blade arms are five feet in diameter, and the pitch or Description of 
advance is calculated to be ten feet in one revolution, the arm at ^^^^^^ 
two feet six should also be calculated to advance ten feet ; at the 
same time convoluted so, that in its compound motion of advance 
and rotation, the water acts tangentically upon its surface. The RemarkB on Blen- 
volute clears itself of floating spars, and does not destroy the ""' 
vessel by the necessity of hoisting it up into a trunk, the same as 
in the poor, ill-used, old Blenheim* 

It is perfectly absurd, to see what pains are taken to retain an 
objection which, years ago, the screw was proposed by me to 
obviate. One of the great advantages of the submerged principle 
for war, is its being out of the way of shot; whereas^ now pains 
are taken to hoist screws of the present fashion into danger. 

All obstruction between decks, above the water's surface, is 
most dangerous to the crew during action. The very first word 
of command given, used to be, " Clear for action." I can &ncy a 
very zealous " Chips** and his obedient crew, knocking down 
Mr. Smith's screw trunk ! 

I deny that the trunk is of any practical utility. Its objections Screw trunk, 
are obvious. I consider ^e Bknheim a "^re^/i" affair. There 
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should be facilities for unshipping the submerged propeller in har- 
bour, if required; and when not in use at sea, it should revolve 
Screw retards ship's &eely upon its diaft. It is thought by some that the screw would 
progress but little, j^^ard the diip in sailing. Now, it would not impede her progress, 
so much as an old swab towing overboard. The resistance offered 
to the ship^s progress would be exactly equal to the friction of the 
boss revolving upon the shaft as a fixed axle: — she may sail one 
hundred, or she may sail two miles an hour, the volute would not 
impede her progress. It can be freed in five seconds, with one 
swing of a ^' top maul,'^ or hammer, and as easily fixed. A pro- 
peller should be no more unshipped at sea than the rudder; that 
same unshipping is a perfect bugbear, invented to bolster up an 
imperfectly developed principle. 

Some fallaciously think that the volute would weaken a ship 
more than the section of a screw. The opening would be of a 
triangular shape instead of an oblong square. In searching for 
the most efiicacious propeller I have spent years of labour un- 
rewarded. I close my subject by expressing the hope that which- 
ever invention is adopted, it will benefit commerce, extend 
civilisation^ and help to unite nation to nation in peace. 



N.B. — ^Merchants, Shipowners^ and Manufacturers, licensed to use 
the Volute Propeller; and every information given, on applica- 
tion, post-paid, to GoMMANDEB Beadon, R.N., Creechbury, 
Taunton. 
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